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on the atomicity and possible discrete existence of Sir J. J.

Thomson's tubes of force or corpuscles of radiation referred
to above. Arising out of this Is the degree of substantiality
of the ether, whether, as some of the modern school of
British physicists contend, the ether is the primary real
substance of the universe, or whether as the extreme rela-
tivity school hold, the ether has no reality at all.

Whatever role Is assigned, however, to the ether, the main
difficulty about the quantum theory is, as already men-
tioned, that of reconciling It with the well-established results
of the undulatory theory of light.

" Fluctuation n Experiments with 7 Bays.

Experimenters have naturally sought to establish by direct
the presumed discrete nature of light rays and
X rays.

As Is well known, the spinthariscope of Sir Wm. Crookes
exhibits for the a rays of radium fluctuations both in time
and space. Similarly, the effects predicable for /3 rays have
been observed ; and since 1910 a number of workers, among
them von Schweidler (1910), E. Meyer (1910), Laby and Bur-
bldge (1912), and Burbidge (1913), have endeavoured to
detect corresponding fluctuations In the lonisation produced
by j rays in a gas. For this kind of work, a steady source
of rays Is absolutely essential, and so 7 rays have been worked
at rather than X rays.

Laby and Burbidge (P.R.S. 1912) used two lonisation
chambers, identical in all respects, and disposed them sym-
metrically about and equidistant from the radium emitting
Ihe j rays. If the j radiation has a spherical wave surface,
then the ionisations in the two chambers wall have a con-
stant ratio. If, on the other hand, the 7 rays are circum-
scribed entities, emitted in random directions, as a rays are,
then the number entering each chamber in a given time will
fluctuate. There is one outstanding difficulty : if Prof.
Bragg's view as to the indirect process of lonisation by 7 rays
Is correct (p. 152), the fluctuations might be produced by a
variation In the number of )8 rays generated by each 7 ray.
The fluctuations which Laby and Burbidge actually observedts which
